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Materials and Methods
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Results and Discussion
Gr21a/63a in other drosophilid flies
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This is a corrected distance tree so cummulative distances along the longest branches total as much as 185%, while the actual distances are never
larger than 78%. Species names are abbreviated to the first letter of the genus in capitals and the first three letters of the species name in lower
case. The extreme N-termini of the BmorGr1 and BmorGr2 proteins could not be identified in the genome sequence, indicated by the suffix N
after the protein name, but this does not affect the alignment used here. Similarly, a few amino acids are missing from the DmojGr21a C-terminus.
Bootstrap support from 1000 replications of full heuristic uncorrected distance analysis was over 75% for all nodes except within the drosophilid
flies. Inferred intron gains and losses are indicated by upper and lower case letters, respectively, on the relevant branches. Note that intron t, al-
though only present in the Gr2 lineage, is inferred to be a much older intron because it is shared by other Grs (see Figure 2 legend).
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Journal of Insect Science | www.insectscience.org 4Figure 2. Schematic representation of intron locations in the Gr1-3 genes. Introns were numbered from a-u and their positions are indic-
ated relative to the ~450 amino acid length of these proteins. This numbering is different from that in Robertson et al. (2003) – introns u, v,
and c’ therein for DmGr21a are introns l, m, and r here; introns f and m therein for DmGr63a are introns c and g here; and ancestral introns
1, 2, 3 therein are introns s, t, and u here. Intron phases relative to codons are shown below the intron names (0 is between codons; 1 is
after the first base of a codon; 2 is after the second base of a codon).
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>DmelGr21a
MSFWAVSRGLTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKQETVDDPLELDKHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPEKNLPRTGYSWGSKQVMWAIFIYSCQTTIVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRIGQQQA
>DsimGr21a
MSFWAVSRGLTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKQETVDDPLELDKHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPEKNLPRTGYSWGSKQVMWAIFIYSCQTTIVVLVLRERVKKFVTTPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYKYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRIGQQQT
>DsecGr21a
MSFWAVSRGLTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKQETVDNPLELDKHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPEKNLPRTGYSWGSKQVMWAIFIYSCQTTIVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRIGQQQS
>DereGr21a
MSFWAVSRGLTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKPETVDDPLELDKHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPEKNLPRTGYSWGSKQVMWAVFIYSCQTTIVVLVLRERVKKFITSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGHQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDSATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRVGQQQP
>DyakGr21a
MSFWAVSRGLTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKPETVDDPLELDKHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPEKNLPRTGYSWGSKQVMWAIFIYSCQTTIVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDSATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRIGQQQQ
>DanaGr21a
MSFWAVSRGGTPPSKVVPMLNPNQRQFLEDEVRYREKLKLMARGDAMEEVYVRKQETVDDPLELDKHDSFYHTTKSLLVLFQ
IMGVMPIHRNPPVRNLPRTGYSWGSKQVMWAIFIYSCQTTIVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQMTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRITQSQA
>DpseGr21a
MSFWAVSRGLTPPSKVAPMLNPNQRQFLEDEMRYREKLKLVARGDAMDEVYVRKQETVDDPLELDRHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPVKNLPRTGYSWGSKQVMWAIFIYSCQTTVVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCIFSWVLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IMDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTSVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRTNSQAA
>DperGr21a
MSFWAVSRGLTPPSKVAPMLNPNQRQFLEDEMRYREKLKLVARGDAMDEVYVRKQETVDDPLELDRHDSFYQTTKSLLVLFQ
IMGVMPIHRNPPVKNLPRTGYSWGSKQVMWAIFIYSCQTTVVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWSLCIFSWVLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASRALSDALQTTIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATYGSISE
IMDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTSVDAATQKEVEMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRRTNSQAA
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MSFWAVSRGLSPPGATSKVAPMLNPNQRQFLEDEMRLREKMKLMARGDTNAMDDMYLRKPETVDDPLELDKHDSFYQTTKSL
LVLFQIMGVMPIHRNPPVKNLPRTGYSWTSRQVMWAIFIYSCQTTIVVLVLRERVKKFVTSPDKRFDEAIYNVIFISLLFTN
FLLPVASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTWALCVFSWLLSIGINLSQYFLQPDFRLWYTFAYYPII
AMLNCFCSLWYINCNAFGTASHALSDALQATIRGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTTIIATY
GSISEIIDHGATYKEVGLFVIVFYCMGLLYIICNEAHYASRKVGLDFQTKLLNINLTAVDAATQKEVEMLLVAINKNPPIMN
LDGYANINRELITTNISFMATYLVVLLQFKITEQRRSQNTSTTIT
>DmojGr21aC
MSFWAVSRGLTPQGKVAPMLNPNQRQFLEDELRYREKLKMLAGGNAIDDVYVRKPDTVDDPLELDKHDSFYKTTKSLLVLFQ
IMGVMPIHRNPPVRNMPRTGYSWRSKQVMWAVFIYSCQTTIVVLVLRERVKKFITSPDKRFDEAIYNVIFISLLFTNFLLPV
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSPIVFPNLYPLTYALCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNC
FCSLWYINCNAFGTASHALSDALQATIKGEKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTSIIATYGSISE
IIDHGATYKEVGLFVIVFYCMCLLYIICNEAHYASHKVGMEFQTKLLNINLTAVDTATQKEVDMLLVAINKNPPIMNLDGYA
NINRELITTNISFMATYLVVLLQFKITEQRR
>DvirGr21a
MSFWAVSRGLTPPGKVAPMLNPNQRQFLEDELRYREKLKMLAGGTTIEDGYVRKPDTVDDPFELDKHDAFYRATKSLLVLFQ
IMGVMPLIRNPPVKNMPRTGYTWTSKQAMWAMFIYAIQTTIVVLVLRERVKKFITSPDKRFDEAIYNVIFISLLFTNFLLPI
ASWRHGPQVAIFKNMWTNYQYKFFKTTGSTIVFPNLYTVTYVLCTSSWLLSIAINLSQYFLQPDFSLWYTFAYYPIIAMLNC
FCSLWYVNCNAFGTASRALSDALQATIRGDKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTSIIAAYGSISE
IIDHGATYKEVGLFVIVFYCMCWLFIFCNEAHFASRKVGLDFQTKLLNINLTAVDTATQKEVDMLLVAISKNPPTMNLDGFA
NINRELITTNISFMATYLVVLLQFKITEQRRSNIA
>DgriGr21a
MSFWAVSRGQTPPGKVAPMLNPNQRQFLEDEIRYREKLKMQEGGMSNVYVRKLETVDDPDELDKHDSFYQTTKSLLVLFQIM
GVMPIHRNPKDKNLPRTGYSWTSKQVMWAIFIYSCQTTIVVMVLRERVKKFITSPDKRFDEAIYNVIFISLLFTNFLLPVAS
WRHGHQVAIFKNMWTNYQYKFFKTTGSPIVFPNLLPLTYALCVFSWLLSIAINLSQYFLQPDFRLWYTFAYYPIIAMLNCFC
SLWYINCNAFGTASHALSDALQDTIKGDKPAQKLTEYRHLWVDLSHMMQQLGRAYSNMYGMYCLVIFFTSIIATYGSISEIL
DHGATYKEVGLFVIVFYCMTLLYIICNEAHYASEKVGLEFQTKLLNINLTAVDTATQKEVDMLLVAINKNPPIMNLDGYANI
NRELITTNISFMATYLVVLLQFKITEQRRANLNV
>AgamGr22
MIHTQMEDAQYEIRHQVLNPNQRQQLEDRRRIKEQLHQLEQDNESPTHMYRRKLKIASDVNLLDQHDSFYHTTKSLLVLFQI
MGVMPIMRSPKGVDMPRTTFTWCSKAFLWAYFIYACETVIVLVVARERINKFISTSDKRFDEVIYNIIFMSIMVPHFLLPVA
SWRNGSEVAKFKNMWTDFQYKYLIVTGKPIVFPKLYPITWTLCIVSWSLSLVIILSQYYLQPDFQFCHTFAYYHIIAMLNGF
CSLWFVNCTAFGTASKAFAKELTDVLATERPAAKLTEYRHLWVDLSHMMQQLGKAYSNMYGIYCLVIFFTTIIATYGSLSEI
IEHGATYKEVGLFVIVFYCMSLLFIICNEAHHASKRVGLNFQERLLNVNLTAVDKATQKEVEMFLVAIDKNPPTMNLDGYAN
INRGLITSNISFMATYLVVLMQFKLTLLRQSAKNAFISALKANLSRIRSLDADKVNT
>AaegGr1
MIHSQMEDSQYQIRQQILNPNQRQQLEDNRRIKEQMQQLQRDDASPSHMYIRKLEFQADVNLLDKHDSFYHTTKSLLVLFQI
MGVMPIVRSPKGVNMPRTTFTWFSKAFIWAYFIYACETVLVVLVAKERIKRFISTSDKRFDEVIYNIIFMSLLVPHFLLPVA
SWRNGSEVAKFKNMWTDYQYKYLMVTGKPIVFPKLYPITWVLCVVSWAVSFVIIMSQYYLQPDFQLTHTFAYYHILAMLNGF
CSLWFVNCTAFGTASKAFAQELSNILATEQPADKLTEYRHLWVDLSHMMQQLGKAYSNMYGIYCLVIFFTTIIATYGALSEI
IEHGATYKEVGLFVIVFYCMGLLFIICNEAHHASRRVGLNFQERLLNVNLTAVDKATQKEVEMFLVAIDKNPPTMNLDGYAN
INRGLITSNISFMATYLVVLMQFKLTLLRQSARKALIPALRANLTKLKEN
>CpipGr1
MIHSQMEDAGYQIRQQVLNPNQRQQLEDNRRIKEQMEQLQKENASPTRLYLRKMKVQADVNLLDHHDSFYHTTKSLLVLFQI
MGVMPIVRSPPGVNMPRTTFNWGSRAFIWAYLIYAIETVYVVLVAKERINKFISNSDKRFDEVIYNVIFFSIMVPHFLLPTA
SWRNGAEVAKFKNMWTDYQYKYLVVTGKPIVFPKLYPITWALCVVSWGVSFAVIMSQYYLQPDFQLWHTFAYYHIIAMLNGF
CSLWFVNCTAFGEASKAFAAELSNIFATDRPADKLTEYRHLWVDLSHMMQQLGKAYSNMYGIYCLVIFFTTIIATYGALSEI
IEHGATYKEVGLFVIVFYCMSLLFIICNEAHHASKRVGLNFQERLLNVNLTAVDKATQKEVEMFLVAIDKNPPTMNLDGYAN
INRGLITSNVSFMATYLVVLMQFKLTLLRQSAKKALIASLTTNLTNIAAAKTNPQ
>BmorGr1N
DIYGPEITDKDDGALLDKHDSFYLNTKSLLVLFQIMGVMPIMRVPKSAQTTRRTTYNWISKATLWAYLVWGLECIIVVKVGQ
ERLANFQIGSNKRFDEVIYNIIFLSILIPHFLLPIASWRHGPQVAIFKNMWTHYQLKYLKITGKPIVFPNLYILTWGLCIFS
WVLSFAVVLSQHYLQDDFELWHSFAYYHIIAMLDGFCSLWYINCNAFGTASRGLAINLHKALEAEHPALKLAQYRHLWVDLS
HMMQQLGRAYSNMYGIYCMVIFFTTTISLYGALSEILEHGLSYKEMGLFVIVAYCMTLLFIICNEAYHASRKVGHEFQDRLL
NVNLGAIDRSTQREVEMFLVAIAKNPPIMNLDGFTNINRELFTANISFMSTYLIVLMQFKLTLLRQGARKTVTAIVRAIFNT
TITDNGAGGSDEDQE
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MRNDHGSNTHLHPDDAIRRAKIVKVAASPTSANPDEEPDPELLDRYDNFYQTTKSLLVLFQIMGVMPIERSGKGRTTFRWLS
STSIYAYFIFGAETIFVTMVFKERLYLILRPGKRFDEYIYGIIFLSILIPHFLLPVAAWTNGTEVAKFKNMWTRFQLKYYQV
TGTPIIFHNLTLITYSLCVISWAVGIGIMLAQYYLQADMLLWHTFGYYHILAMLNCLCSLWFINCTAKGRVAVWMCNNLHKA
LESRNPAKILGAYRDLWVDLSHMMQQLGKAYSGMYSMYCLLILLTTIVASYGSVTEIMDQGISFKEAGLFMIAFYCMTLLYI
ICNEGHHATRKMGPEFRERLLNVNLSAVDQKTRQEVHMFLMAIEKNPPIMNLNGYANVNRKLISSTVTSIATYLVMLMQFRL
TLMRNAQLAARRAIANVSVSSGNTTMS
>AgamGr23
MVIKESEFDDSLGYALLRRDMGTVWDTAKDERMVNGTMDPELIQRAKERAVRAQLNSADGDTCETHDQFYRDHKLLLVLFRG
LAVMPITRSVPGRITFSWRSAASIYAFCFYLVSTVIVLVVGYERIKVFQTTTKFDEYIYGILFVIFLVPHFWIPFVGWGVAK
QVAIYKTMWGAFQVRYYRVTGTSLQFPHLKLLIVFLSIGCLVCAIVFLLSLSFLLEGFALWHTSAYYHIITMLNMNSALWYI
NSRGIRVASSSLSRCFRQDVAIECTAAMISRYRFLWLNLSELLQALGNAYARTYSTYCLFMFVNITVAIYGALSEIIDHGFG
FSFKEIGLIVDTVYCSTLLFIFCDCSHNATLQVAQGVQDTLLSINLLKVDQPTQKEIDLFIQAIEMNPAIVSLKGYAEVNRE
LLTSSIATIAIYLIVLLQFKLSLISQQIPVEIIENVKLLQKQ
>AaegGr2
MVIKDSEFEDSLNYALLRGDMGTTWDINKDERMMNGTLDPELIQRAKERAIRAQLNSADGDTCELHDQFYRDHKLLLVLFRA
LAVMPILRSSPGRITFDWRSWASIYAYCFYVVSTVIVLIVGYERLKILQDTKKFDEYIYGVLFIIFLVPHFWIPFVGWGVAK
HVAVYKTMWGAFQVRYYRVTGTNLQFPHLKILIVMFSIGCLVCAIVFLLSLSFLLEGFALWHTSAYYHIITMLNMNSALWYI
NCRGIRVASSSLSDRFRKDVAIECTAAMISQYRFLWLNLSELLQALGNAYARTYSTYCLFMFANITIAIYGALSEVIDHGFG
FSFKEIGLIVDTVYCSTLLFIFCDCSHNATLQVAQGVQDTLLGINLLKVDHPTQKEIDLFIQAIEMNPAIVSLKGYAEVNRE
LLTASIATIAIYLVVLLQFKLSLISQQMPIELMEIKHSHKG
>CpipGr2
MVIKDSDFDESLNYALLRGDMGAIWDTTKDQRLMNGTMNPELIQRSKERAIRAQLNSADGDTAETHDQFYRDHKLLLVLFRA
LAVMPILRSSPGRITFNWRSWASIYAYCFYFLSTIVVLVVGYERIKVLQETKKFDEYIYGVLFVIFLVPHFWIPFVGWGVAK
HVAVYKTMWGAFQVRYYRVTGTNLQFPHLKVLIVIFSIGCLICAIVFLLSLSFLLEGFLLWHTTAYYHIITTLNMSSALWYI
NCRGIRVASSSLSDRFRKDVAIECTAAIISQYRFLWLNLSEMLQALGNAYARTYSTYCLFMFVNITIAIYGALSEVIDHGFQ
FSFKEIGLIVDTVYCSTLLFIFCDCSHNATLQVAQGVQDTLLSINLLKVDLPTQKEIDLFIQAIEMNPAIVSLKGYAEVNRE
LLTSSIATIAIYLVVLLQFKLSLISQQMPVDLLENLQKAHAH
>BmorGr2N
KEQEQRDLLSSQDGDTCEIHDQFYRDHKLLLVLFRALAVMPITRSRPGTITFSWKSTATIYAVCFYIAATAVVLIVGYERIQ
ILQSIKRFDDYIYAILFIVFLVPHFWIPFVGWGVAHQVAIYKTNWGKFQVRYYRVTGENLKFPNLKTLIVIISVGCLLLAVC
FLLSLCALLDGFLLKHTSAYYHIITMINMNCALWYINCKAIKIASQSLSECFQRDVDIECSAQLIARYRYLWLNLSELLQSL
GNAYARTYSTYCLFMFANITIAVYGALSEIVDHGFGFTFKEVGLFVDAAYCSTLLFVFADCSHKSTLKVAAGVQDTLLSIDV
LAVDRPTQKEIDHFIQAIEMNPAFVSLKGYAHVNRELLTSAISMITIYLIVLLQFKISLPKEPHGTGQ
>TcasGr2
MEISDLAQLYGNELHIKQISKWLRGSARAQEIQKRSELDSKDGHVIDEHDQFFRDHKLLLVLFRVLGVMPIQRGEIGRITFG
WTSIPMLYAYVFYVVTTVLVVLVGYERFDILLNKSKKFDEYIYSIIFIIYLIPHFFIPFVGWGVAYEVCDYKNSWGGFQLHY
YKITGKNLQFPLLSTLIIIISLGCLILAVVFLLTLSALLEGFTLYHTTAYLHIITMINMNCALWYINCRAVGNASTALAESF
QNDVDRNCSAYIIAHYRVLWLSLSDLLQKMGNAYARTYSTYSLFMMANITVAVYGFTSEIVDHGIRFSFKEIGLLVDSTYCL
FLLFVFCDCSHQASLNIARRVQVTLLQVNLSQVDPATRKEIDIFLVAIQMNPPKVSLKGYTVVNRELVTASVATIAIYLIVL
LQFKISLLNMRG
>DmelGr63a
MANYYRRKKGDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPLDRKKSSDSTASNNPEFKPSVFYRNIDPINW
FLRIIGVLPIVRHGPARAKFEMNSASFIYSVVFFVLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
YEARKIAKLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIAIVLPILSVLSVVITHVTMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSITAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRT
LFKGLLTTMVTYLVVLLQFQISIPTDKGDSEGANNITVVDFVMDSLDNDMSLMGASTLSTTTVGTTLPPPIMKLKGRKG
>DsimGr63a
MANYYRRKKGDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPLDRKKSSDSTASNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRRGPARAKFEMNSASFIYSVVFFVLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
YEARKIAKLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIATVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSITAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRT
LFKGLLTTMVTYLVVLLQFQISIPTDKGDSEGANNITVVDFVMDSLDNDMSLMGASTPSTTTVGTTLPAPIMKQKGRKG
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MANYYRRKKGDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPLDRKKSSDSTASNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRRGPARAKFEMNSASFIYSVVFFVLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
YEARKIAKLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIATVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFIICEAMSITAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRT
LFKGLLTTMVTYLVVLLQFQISIPTDKGDSEGANNITVVDFVMDSLDNDMSLMGASTPSTTTVGTTLPAPIMKQKGRRG
>DyakGr63a
MANYYRRKKGDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPLERKKSSESTASNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRNGPARARFEMNSASFIYSVVFFVLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
YEARKIAKLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIATVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSITAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRS
LFKGLLTTMVTYLVVLLQFQISIPTDKGDSEGATNITVVDFVMDSLDNDMSLMGVSTSTPSTTTAGTTLPPPIMKQKGRKG
>DereGr63a
MANYYRRKKGDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPLDRKKSSESTASNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRHGPARAKFEMNSASFIYSVVFFVLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
YEARKIAKLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIATVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSITAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRT
LFKGLLTTMVTYLVVLLQFQISIPTDKGDSEGATNITVVDFVMDSLDNDMSLMGASTPSTTTAGTTSPPPIMKQKGRKG
>DpseGr63a
MANYYRRKKDAVFHNAKPINSGNAQAYLYGVRKYSIGLAERLDADYQPPPSDRKKSSDSTGSNNPEFTPSVFYRNIAPVNWF
LRIIGVLPIVRRGPARAKFEMSSASFVYSVVFFMLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMVIPILWW
EARKIAKLFNDWDDFEVLYYQISGHSLPLRLRQKALYIAIVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAWW
FLICEAMSTTAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNAMCYTFVFMSLYLFFIITLSIYGLMSQLSEGF
GIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRSL
FKGLLTTMVTYLVVLLQFQISIPTDKGDSDGGTNITVVDMLMDSLGNDMTILSASSSTTTHSTATSSTTPPPTSAKHGRGHR
G
>DperGr63a
MANYYRRKKDAVFHNAKPINSGNAQAYLYGVRKYSIGLAERLDADYQPPPSDRKKSSDSTGSNNPEFTPSVFYRNIAPVNWF
LRIIGVLPIVRRGPARAKFEMSSASFVYSVVFFMLLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIMVIPILWW
EARKIAKLFNDWDDFEVLYYQISGHSLPLRLRQKALYIAIVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAWW
FLICEAMSTTAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNAMCYTFVFMSLYLFFIITLSIYGLMSQLSEGF
GIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRSL
FKGLLTTMVTYLVVLLQFQISIPTDKGDSDGGTNITVVDMLMDSLGNDMTILSASSSTTTHSTATSSTTPPPASAKHGRGHR
G
>DanaGr63a
MASYYRRKKPDAVFLNAKPLNSANAQAYLYGVRKYSIGLAERLDADYEAPPVDRKKSSDSTASNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRRGPARAKFEMNSASFVYSVVFYILLSCYVSYVANNRIHVVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
SEARKIARLFNDWDDFEVLYYQISGHSLPLKLRQKAVYIAIVLPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSTTAHLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSTINCGGFFDVNRS
LFKGLITTMVTYLVVLLQFQISIPTDKGDSEGSTNITVADLLMDSLDNDMTLMGSTATTASTTRVSTSLAPPTTKSTRGRKG
>DmojGr63a
MASYYRRKKPDMVFLNAKPINSGNAQAYLHGVRKYSIGLAERLDSDYIPPPNDGKRSSVSTIASNNPDFTPSVFYRNIAPVN
WFLRIIGVLPMVRRGPSRAKFALNSAAFIYSVVFFMLLAFYVGYVANKRIHAVRSLSGPFEEAVIAYLFLVNILPIIVIPIL
WWEARKIARLFNDWDDFEVLYYQISGHSLPLNLRQKAVYIAIVLPILSILSVVITHITMSDLNLNQVVPYCILDNLTAMLGA
WWFLICEAISTTAYLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLSE
GFGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSNINCGGFFDVNR
TLFKGLLTTMVTYLVVLLQFQISIPTDKGDGDGNSNMTVVDLLMDSLSNDMTLLGAPSTVATPSTTTTAVPPTVNRSGRGRK
G
>DvirGr63a
MASYYRRKKADTVFLNAKPINSGNAQAYLQGVRKYSIGLAERLDNDYIPPANDKKRGSISTVGSNNPDFTPSVFYRSIAPVN
WFLRIIGVLPIVRRGPSRAKFALNSAPFVYSVVFFVFLACYVGYVANNRIHIVRSLSGPFEEAVIAYLFLVNILPIIIIPIL
WLEAKKIALLFNDWDDFEVLYYQISGHSLPLNLRQKAIYIAILLPILSVLSVVIIHITMSDFNLNQVVPYCILDNLTAMLGG
WWFLICEAISTTAYLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDMGNALCYTFVFMSLYLFFIITLSIYGLMSQLSE
GFGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSNINCGGFFDVNR
TLFKGLITTMVTYLVVLLQFQISIPTDKGDGAGNSNVTVADMLMDSLGNDMTLLGTPSSTLAPTPTTTPVGRSGRGRKG
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MANYYRRKKPDAVFLNAKPINSANAQAYLYGVRKYSIGLAERLDSDYQPPPIERKKSTASTGSNNPEFTPSVFYRNIAPVNW
FLRIIGVLPIVRRGPARAKFEMNSAAFFYSVVFFMLLACYVGYVANNRIHVVRSLSGPFEEAVIAYLFLVNILPIMIIPILW
WEAKKIARLFNDWDDFEVLYYQISGHSLPLHLRQKALYIAIILPILSVLSVVITHITMSDLNINQVVPYCILDNLTAMLGAW
WFLICEAMSNTAHLLAERFQKALKHVGPAAMVADYRVLWLRLSKLTRDTGNAMCYTFVFMSLYLFFIITLSIYGLMSQLSEG
FGIKDIGLTITALWNIGLLFYICDEAHYASVNVRTNFQKKLLMVELNWMNSDAQTEINMFLRATEMNPSNINCGGFFDVNRS
LFKGLLTTMVTYLVVLLQFQISIPTDKGDGEASTNVTVVDMLMDSLDNDMTLLGPTSTAGTTATMRAAATTTTMATPTVKQG
RAGRRG
>DgriGr63a
MASYYRRKKPDTVFLNANPINSSNAQAYLQGVRKYSIGLAERLDSGYQKPSNDRKRSSVTTVDSQSLGTFTPSVFYRNIAPV
NWFLRIIGVLPIVRSGPSRAKFALNTAPFLYSVIFFTLLACYVGYVAKNRIHIVRSLSGPFEEAVIAYLFLVNILPVMVIPI
LWWEARKIARLFNDWDDFEVLYYQISGHSLPLNLRQKAIYIAIGLPIISVLSVVIIHMTMSDLNLNQVVPYCILDNLTAMLG
AWWFIICEAISTTAYLLAERFQKALKHIGPAAMVADYRVLWLRLSKLTRDTGNALCYTFVFMSLYLFFIITLSIYGLMSQLS
EGFGIKDIGLTITALWNIGLLFYICDQAHYASVNVRTNFQKKLLMVELNWMNMDAQTEINMFLRATEMNPSNINCGGFFDVD
RSLFKGLLTTMVTYLVVLLQFQISIPTDKGDGDGDGNANMTVIDLLMDSMNNDMTVVGHSSTTPGTTAAPTTTTNTTTTPVN
RSGGRGRKG
>AgamGr24
MRIERSSVHEPKRNRNVFLDVKPIADDANVNVPPRQAARRNATVFNNRVGFPPLTPKEAFVDAVPADQTCMVFESSKPIYLV
LRAIGVLPYTRLPSGGTAFVLASPSMTYCVLFFLLLTVYIAFILLNRIEIVRTLEGRFEESVIAYLFIVNILPILIIPLMWY
ESRKVVSVVNGWVDFETVYRETTGRALELRLRTKAQVIAILLPILCSLSVAITHVTMVDFKLLQVIPYCVLDTITYMMGGYW
YMACETLSITAKILAEDFQRALRHVGPAAKVSEYRSLWLRLSKLARDTGFSTCYTFTFICLYLFFIITLSIYGLMSQISDGF
GVKDIGLAVTAFCSVGLLFYICDEAHYASFNVRTNFQKKLLMVELSWMNTDAQTEINMFLRATEMNPSSINLGGFFDVNRTL
FKSLLATMVTYLVVLLQFQISIPDEPSAMLMHSNSSHS
>AaegGr3
MNLNQDPIQYINLNNNARTVFLDVKPIYNEEKRKVSNGFNNRIGFPPISSRRVFGLESEFNTRSDIVYGTTKPIYNVLRMLG
VFPFSRPSPGVTLFACASPAMAYCGVLFVTLMAYVIYITILRVHIVRTLEGRFEEAVIAYLFIVNILPVLIIPLMWYETRKV
SSLLNQWVDFEAIYRKTAGRELELSFRTKALLIAILLPVLSCLAVIITHVTMVEFQLVQVIPYCILDTLTYMMGGYWYMTCE
TLSITANILAEDFQRALRHVGPAAMVSEYRSLWLRLSKLARETGSSTCYTFTFLCLYLFFIITLSIYGLMSQISEGFGIKDI
GLAVTAFCSVGLLFFICDEAHYASFNVRTKFQKKLLMAELSWMNSDAQTEINMFLRATEMNPSSINLGGFFDVNRTLFKSLL
ATMVTYLVVLLQFQISIPDDSSMLVMHNMTGSYRE
>CpipGr3
MSIFPDTLRYIEVEPDPKTRAVFLDAKPAYLDHQQHQNRQTTNGFGNRVGFAEGPPREAFGDGGVVIKSDIIYDSSKPIYNV
LRLLGVFPFMRPTAGMTMFACASPAMAYSVVFLVVLTIYVVFIMISRIDIVRTLEGRFEEAVIAYLFIVNILPLIIIPLMWY
ETRKVCNLLNNWVDFEVLYQKTAGRELALNLKNKSLLIAVLLPVLSCASVIITHVTMVEFQLVQIVPYCILDTLTYMMGGYW
YLACETLSTTANVLAEDFQMALRHVGPAAMVSEYRSLWLRLSKLARDTGFSTCYTFTFICLYLFFIITLSIYGLMSQISEGF
GIKDIGLAVTAFCSIGLLFFICDEAHYASFNVRTNFQKKLLMVELTWMNSDAQTEINMFLRATEMNPSSINLGGFFDVNRTL
FKSLLATMVTYLVVLLQFQISIPDDPTAMLKQNSTAAH
>BmorGr3
MSFEIKNNFFRTSVPIPNGFPVQTEAKSKNKPIFLDVSPAPTPKVNSPNAIIPMKNNLIDPFINKDIIYENIKPVFMVLRIM
GVLPLTRTTSGVNEFHFISPAMVYSLTVFIILVSYISYLSLHKVQIVRNSEGKFEEAVIEYLFTVYLFPLTVVPILWYETRK
IANVLNGWVQFEVTYKQLSNRILPVKLYKKSLLIAIIIPILSTTSVIVTHVTMVHFKTSQIIPYVFLEILTYMLGGYWYLLC
EILSLCANVLADDFQQALRHVGPAGKVAKYRALWLRLSKLARNTGVANCYTFTFVNLYLFLIITLSIYGLLSKISEGFGTKD
IGLALTALCSVFLLFFICDEAHYASHNVRTNFQKKLLMVELSWMNTDAQTEVNMFLRATEMNPSQISLGGFFDVNRTLFKSL
LATMVTYLVVLLQFQISIPDATQPEIPTNIDDHVQNITDTTTEASSPISTLMSAFAKRKND
>TcasGr3
MYHQDQAVSILGEAIPKRRSVFLESGVNSADSFKASKVGPAPPIKFINKSSTDKFGNGAIYEVLKPIYALMRIVGIFPIKNT
EPGMFRVAPELLGYSVVVFVVVMGYIGFIEWDKVEIVRSQEGRFEEAVIDYLFTVYLLPIIINPLVLYEARKLANVVTDWVN
FERIYYKLTKKKLSVFFGNKPVILTVVLPLLACGVMVVTHITMAHFKIIQVVPYCYINCLIYLIGGFWFMQCDVVGKVASQL
AEDFQMALKHVGPSSQVADYRSLWMLLSKLIRDVGNASGYTVTFLCLYLFLIITLTIYGLLSQLQAGFSTKDIGLTINAGLA
IFILYFICDEAHYASNCLRVQFQKKLLLVELSWMNDEAQQEINMFLKATEMSPTDISLVGFFDVNRNLFKSLLATMVTYLVV
LLQFQISIPEEASPTNSTTITTQTPN
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